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1TABLE I: Nominal and effective beam energies, Eb and Eeff (see text for details), respectively, as well as target thickness
∆E in the centre of mass system. For each measurement the average beam current Ib and the total data acquisition time tb
are given. The proton and alpha cross sections σp and σα are presented with statistical uncertainties with ±1σ confidence
intervals. Note that for the three lowest data points asymmetric uncertainty intervals from the statistical analysis are given.
Eb [MeV] ∆E [MeV] Ib [pnA] tb Eeff [MeV] σp [mbarn] σα [mbarn]
2.22 0.190 2030 194 h, 15 min 2.16 [0 , 1.36] · 10−7 [0.99 , 10.75] · 10−7
2.60 0.170 1522 182 h, 20 min 2.54 [2.63 , 11.30] · 10−7 [0 , 2.73] · 10−6
2.80 0.140 245 115 h, 55 min 2.75 [1.90 , 10.40] · 10−6 [1.86 , 8.63] · 10−5
3.04 0.196 414 66 h, 35 min 2.97 (2.90 ±0.61) · 10−5 (7.00 ±0.91) · 10−5
3.55 0.190 252 35 h, 25 min 3.47 (9.00 ±0.73) · 10−4 (2.30 ±0.21) · 10−3
3.82 0.110 98 6 h, 30 min 3.76 (2.20 ±0.15) · 10−2 (3.70 ±0.27) · 10−2
3.83 0.110 97 10 h, 55 min 3.77 (1.90 ±0.13) · 10−2 (2.90 ±0.21) · 10−2
4.80 0.104 47 2 h, 5 min 4.75 (5.30 ±0.15) · 10−1 1.70 ±0.06
4.87 0.100 43 2 h, 5 min 4.82 1.04 ±0.03 1.89 ±0.05
4.91 0.100 43 1 h, 35 min 4.86 2.57 ±0.06 4.12 ±0.15
5.00 0.100 33 1 h, 40 min 4.94 3.57 ±0.09 6.49 ±0.27
5.07 0.100 43 1 h, 55 min 5.02 4.46 ±0.12 9.04 ±0.33
5.32 0.100 53 55 min 5.27 4.18 ±0.10 3.36 ±0.10
5.38 0.090 45 1 h, 50 min 5.33 5.55 ±0.12 4.82 ±0.12
5.39 0.090 33 1 h, 55 min 5.34 5.34 ±0.17 4.94 ±0.11
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FIG. 1: S-factor measurements of 12C+12C for the final system 23Na+p in the energy region of the hindrance phenomenon
[40]. The present data are presented as red circles and compared to earlier measurements [18],[19],[23]. The blue dash-dotted
line is a standard extrapolation of the data [38], while the red dashed line corresponds to a sub-barrier hindrance model [36].
The Gamow windows for 8/10M and 25M correspond to stellar temperatures of 0.5GK and 0.9GK, respectively.
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FIG. 2: S-factor measurements of 12C+12C for the final system 20Ne+α in the energy region of the hindrance phenomenon
[40]. The present data are presented as red circles and compared to earlier measurements [18],[19],[23]. The blue dash-dotted
line is a standard extrapolation of the data [38], while the red dashed line corresponds to a sub-barrier hindrance model [36].
The Gamow windows for 8/10M and 25M correspond to stellar temperatures of 0.5GK and 0.9GK, respectively.
